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With the global water crisis as catalyst, Water+Works acts as a model 
for a localized water initiative that will mitigate fl ooding and provide a 
freshwater resource in times of crisis, while enriching urban ecosystems 
and creating a vibrant recreational amenity for a new civic public.
The new typology creates a gradual transition from land to water to 
contend with sea level rise and increased storm surge fl ooding. During 
calm weather conditions, the graduated edge of tidal estuaries will enrich 
the bay ecology, while creating a sustainable and resilient ecosystem 
that works to remediate the polluted harbor water. Urbanistically, this 
will open up the waterfront for recreational facilities including indoor 
and outdoor public pools, public boat docks and a new water taxi pier 
providing increased access to the area. 
 This model becomes a new precedent for building civic amenities, where 
multiple issues are confl ated to generate a richer, more dynamic urban 
condition. 
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Willamsburg,  Brooklyn.  New York City,  New York   -   Image ,  <http://maps.google.com>
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HISTORY OF WILLAMSBURG
 Between the 1960s and 1980s Williamsburg suffered 
severe population loss with East Williamsburg losing half of its 
residents and the North and South Sides losing 30 percent. 
The new Brooklyn Queens Expressway sliced through the 
communities, while all of the neighborhood’s subway lines and 
the Williamsburg Bridge experienced closures for extensive 
repairs, making access unreliable. Residents believed that the 
city was focusing resources on other communities. This change 
in demographics offered artists an inexpensive alternative to 
the West and East Villages where they could be still be close 
to the art districts of Lower Manhattan. Artists moved into 
the neighborhood in the 1970’s opening galleries, shops, and 
networking spaces (Newman, 10). 
 In the 1970s and 1980s, factory lofts began to be 
occupied by smaller, custom producers catering to niche 
consumer markets such as custom furnishings, specialty food 
and fashion apparel who need to be in an urban location to 
have a business advantage. Between 1991 and 2002, 
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Williamsburg lost 2,802 manufacturing jobs and 2,353 industrial jobs, 
while no other nearby North Brooklyn neighborhood experienced 
the same kind of loss (NYC DCP “G-W Land Use and Waterfront 
Plan”). This shows how the strong housing market was able to 
infl uence the overall stable industrial sector (Newman, 10). 
 As the fi rst stops over the East River on the MTA, 
Northside and Bedford Avenue are the centers of gentrifi cation in 
Williamsburg. Throughout the 1990’s, Williamsburg became an alluring 
neighborhood for youth culture and developers who transformed the 
neighborhood from a community of predominantly low rise houses 
to one spotted with high rise condos.  The young people followed the 
artists helping to fuel the neighborhood’s transformation. Between 
2003 and 2007, the change in total market value of properties 
located in the Bedford Avenue commercial corridor was 224 percent. 
These same forces have rapidly increased housing prices, reduced 
housing vacancy to less than 2 percent, transformed the commercial 
corridors, and packed the “L” trains. Locals worry that they have 
also displaced residents, businesses, and culture (Newman, 10).
Gentrifi cation has transformed the neighborhood bringing a new, 
between 1998 and 2004
 
4,695 new building permits 
between1992 and 1998
795 new building permits 
The average 
Williamsburg resident 
would need to spend 
51% income to afford 
housing.
51%
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younger wealthier population. The percentage of residents between 
the ages of 20 and 29 has grown and neighborhoods are fi lled with 
new residential construction. This new construction offers condos 
that sell in the millions, far from the housing needs of many of 
the neighborhood’s existing residents.  The average Williamsburg 
resident would need to spend 51 percent of his or her income to 
afford housing. The 2000 Census shows that the demographics of 
Williamsburg has changed signifi cantly. 
 Newton Creek and the East River surround Williamsburg. 
In May 2005, the city approved a comprehensive rezoning of 
Williamsburg which was part of a city-wide effort to increase 
housing opportunities and revive New York’s waterfronts as an 
economic asset.   Developers on the waterfront worked to max 
out their heights, creating an entirely new typology of residential 
construction along Brooklyn’s waterfront.  The “inclusionary 
zoning” plan of 2005 was passed largely to foster the revival of the 
neighborhood’s waterfront, where developers would be allowed to 
build as high as 40 stories and receive tax breaks so long as they 
dedicated a portion of their building to low-income housing.  In 
2005, a year before her death, Jane Jacobs wrote to Mayor Bloomberg 
urging him to stop his plans for the Williamsburg waterfront. “Even 
the presumed benefi ciaries of this misuse of governmental powers, 
the developers and fi nanciers of luxury towers, may not benefi t,” she 
wrote. “Misused environments are not good long-term economic 
bets.” With the increasing rents and housing prices, Williamsburg will 
lose its ability to maintain its diverse mix of racial, ethnic, and income 
groups (Patch, 2005). 
18
Image, Newman, 10.
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 Culture is an essential component of urban development. 
In 2002, American theorist Richard Florida published The Rise of the 
Creative Class and How it’s Transforming Work, Leisure, Community 
and Everyday Life, in which he showed how a new, infl uential class of 
people has emerged who value cre¬ativity and strive to cultivate it 
as a lifestyle. He claims creative people are changing cities by their 
“desire for organizations and environments that let them be creative,
that value their input, challenge them, have mechanisms for mobilizing 
resources around ideas, and are receptive to both small changes and 
the occasional big idea.” Florida goes on to challenge creative people
to contribute to the common good (Florida, 2002).
 This creative population has embraced the artistic culture 
of Williamsburg, fl ocking there as a rejection of the mainstream and 
affi rmation of their own independent interests.  This is a community
engrossed in creating their own fashion, music and culture. They 
participate in a new sense of commercialism, where the relationship 
of who and how goods were made add to their value for the
consumers. These beliefs play out in the population’s means of
CULTURE OF WILLAMSBURG
All Images,  <http://www.freewilliamsburg.com/>
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recreation as well as consumption. The pool at the McCarren Park 
in Brooklyn, has been closed for 23 years, closing in 1984 due to 
mechanical failure. Since 2005 the large concrete space has been 
use for concerts, performances, craft fairs, fl ea markets and fi lm 
screenings. It became a place where the community could produce 
goods or art which refl ected their identity then share it with the 
local community. This large open space showed how the allocation 
of public recreation space was enough for the public to appropriate 
to their own specifi c needs.  The graffi ti marred walls and vast plane 
of cement refl ect their spirit and identity. Moreover, the space acted 
as a community center for interaction and refl ection, while the 
appropriation gave a sense of identity to the community.
 In reaction to shifting population trends in the greater 
metropolitan area of New York City, community identities and public 
spaces have reached a critical point in time for reevaluation. These 
communal spaces under-serve their existing population as well as 
turn their back on the shifting trends of their future populations.  
 Notably this can be seen in the Brooklyn borough McCarren 
Park, where opportunistic corporations have taking advantage of 
an emergent population growth to provide a needed service (a 
public concert space) in a derelict public pool. This space has been 
appropriated and re-appropriated to service this population, from  
holding fl ea markets, to DIY craft fairs, to summer time dance and 
fi lm shows,  the identify of these temporal events reaffi rms the 
identity of the community,  and has been made possible by the 
communities proactive energy and the simple existence of one 
common open space. Is it possible for architecture to be more aptly 
used to generate these opportunities for gathering and foster this 
sense of identity, if not sense of community?  
A NEED FOR A NEW URBAN PUBLIC SPACE 
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 When Frederick Law Olmsted submitted his “Greensward 
Plan” in 1857 to the Central Park Commission in the country’s fi rst 
landscape design contest, he promoted that the public sphere had 
spatial and experiential expression which promoted democratic 
citizenship in “parks, gardens, music, dancing, schools and reunions 
(Gopnik, 34).” Olmsted’s desire to create a place and opportunity 
for a common “gregariousness” has sustained throughout the city’s 
history. 
 In the densest cities, recreational spaces are essential 
components of healthy and sustainable urban environments. Leisure 
time in a city depends on the environment and facilities available. 
As Tracy Metz claimed, “our social identity is determined by the 
way we spend our leisure at least as much as by the work we do 
or the possessions we own (Metz, 8).’”  Lewis Mumford argued the 
reasoning behind the inconveniences that urban dwellers accept 
(noise, congestion, and high living costs) in order to take advantage of 
the activities and entertainment that are available to them (Mumford, 
15).   Mumford sees the urban environment as a fl exible space that 
can accommodate different activities, whether programmed or
spontaneous, and have the capacity to transform over time to Image,  <http://www.mccarrenpark.com/images/twi-ny.jpg>
Image,  <http://www.nycgovparks.org/sub_about/parks_divisions>
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encourage new uses, energizing the site at all times.   
 Recreational space in a city can be considered a place for 
the community at large to engage in activities of “play. In 2005, Liane 
Lefaivre completed a study that investigated how play might be 
reincorporated as part of urban planning and design processes for 
inner-city communities. She determined that playgrounds in cities are 
essential meeting places for people of different ages and backgrounds.  
Lefaivre uses these examples to show how play is a necessary 
component of the urban environment and should be considered “as a 
design theme” within new city architecture (Lefoivre, 5).
 Innovative public spaces need to be able to be appropriated 
and encourage multiple experiences. Michael Walzer argues that “it’s 
not only that space serves certain purposes known in advance by its 
users, but also that its design and character stimulate certain qualities 
of attention, interest, forbearance, and receptivity. We act differently 
... because of what it means to be ‘there,’ and because of the look and 
feel of the space itself (Walzer, 321).”  
23
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1Conditions of Water Today
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 Today, scarcity of water is the most severe environmental 
problem on earth, even greater than climate change. War experts believe 
that the next world war will not be over land or oil, but instead, over 
water.  By 2030, it is expected that half of the world’s population will be 
living in areas of “acute water shortage” due to climate change.
But, this is not just a problem affecting arid or third-world nations. 
Currently, in the United States, the Great Lakes are shrinking, the 
Sierra Nevada snowpack is melting faster each year and the reservoirs 
in upstate New York have dropped to record lows. Our government 
projects that at least 36 states will face water shortages within fi ve years 
because of rising temperatures, drought, population growth and urban 
sprawl.
 In the coming decades, coastal cities will bear the harshest 
consequences due to chronic high water, fl ooding, and increased severe 
storms. Particularly, sea level in New York City is expected to rise twice 
as quickly as the world average. Historically, cities have chosen to protect 
real estate and preserve lifestyle by fortifying coastlines with expensive 
sea walls, dykes, levees, and sea gates. In the meantime, this solution has 
WATER:  AN UNCERTAIN FUTURE restricted our access to urban waterways and depleted our natural tidal  
ecosystems, all while leaving us susceptible to catastrophic failures, like 
that of the levee system in New Orleans. 
  Having outgrowing local water resources, New York City 
currently relies on water from 163 miles away in upstate New York, 
transported through above and below ground aqueducts modeled after 
ones in Rome. This reliance on such susceptible infrastructure made 
the Roman aqueducts the fi rst point of attack for the Goths in 537 AD. 
Researchers predict that the next century will be marked not with feats 
of water engineering, but instead feats of water effi ciency.
AGING INFRASTRUCTURE
 With our water resources in peril, interventions to the 
New York water system are at the mercy of the existing poor, aging 
infrastructure.  Currently, 70% of New York’s sewers lead to the nearly 
700 combined sewer overfl ow (CSO’s) structures located throughout 
the city.  This allows 30 billion gallons of combined overfl ow discharged 
to fl ow into the New York harbor annually. That is the equivalent of 30 
Central Park reservoirs of sewage being dumped every year. 
28
 Combined sewers unnecessarily bring stormwater to water 
treatment plants to be treated, expending energy and overwhelming 
the facilities. The Newtown Creek Water Pollution Control Plant treats 
water runoff from Greenpoint and Williamsburg, and even after its 
recent expansion in 2009, the plant still runs over capacity during half of 
all storms, causing rainwater and sewage to be dumped untreated into 
the harbor.
CLIMATE CHANGE
 The average sea level in New York will rise by as much as 
two feet by 2050, and with the added effects of melting ice caps it will 
increase to three feet by 2080. 
 Rising sea levels, while daunting are only a static component of 
global warming. Flooding produced by storm surges can produce more 
dynamic effects. Higher water levels from severe storms will increase 
dramatically with “one-hundred-year storms” occurring every nineteen 
to sixty-eight years, and the “fi ve-hundred-year storms” occurring every 
one hundred years. Moreover, higher ocean temperatures will add to the 
frequency and severity of hurricanes, increasing the chances for extreme 
storm surges, like the twenty-four foot storm surge during
Category 3 hurricanes.  Rising sea levels could also push saltwater into 
underground sources of freshwater, like local aquifers.
GROUNDWATER OVERDRAFTING
 Currently, aquifers hold 100 times more water than all the 
rivers and lakes on the planet. Overdrafting fresh water aquifers and not 
allowing the water to fi lter back through the soil, due to hardscape and 
stormwater systems, depletes these resources. Furthermore, after water 
has been removed from an aquifer, the dried out rocks are often crushed 
by the weight of the rocks above them, leaving no space for future 
recharging. This can produce the effects of desertifi cation, or like in the 
case of Mexico City, sinking land mass.
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 In today’s precarious climactic conditions, the proposal of 
an urban pool may seem environmentally wasteful, as well as deeply 
socially charged.  Instead of rebuilding the previous McCarren Park 
Pool, this thesis proposes a new pool typology, which in turn, creates 
a new precedent for building civic amenities, where multiple issues are 
confl ated to generate a richer, more dynamic urban condition. This 
development aims to act as a model for a localized water movement 
that integrates with infrastructural and natural water systems; where 
every neighborhood or watershed in New York City would have a 
localized reservoir and crisis mediation strategy.  This localized condition 
will revitalize the water’s edge as well as provide a system of checks and 
balances for our urban water consumption.
 The site strategy creates a gradual transition from land to 
water to buffer the neighborhood with breakwaters and to mitigate sea 
level rise and storm surge fl ooding. During calm weather conditions, 
the graduated edge of tidal estuaries will enrich the bay ecology, while 
creating a sustainable and resilient ecosystem that works to remediate 
the polluted harbor water. 
THE PUBLIC POOL AS A HYDROLOGICAL MEDIATOR
All Images,  <http://www.nycgovparks.org/sub_about/parks_history/pools.html>
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 Historically, urban dwellers once had a close relationship to 
the natural systems that surrounded them. This is shown in the gravity 
fed public fountains of Rome and the public bath houses once scattered 
throughout New York City to promote hygiene. This new ecological 
infrastructure will also act to encourage interaction with these natural 
systems and to view their temporality as an amenity in a city where 
most systems are under tight control.  The site intervention will 
encourage engagement through its adaptability and urbanism, and in turn, 
gives residents of Williamsburg a greater understanding of the natural 
systems that surround them.
  The proposal will not only be environmentally sustainable, but 
will also benefi t Williamsburg economically, culturally and recreationally. 
The site will open up the waterfront for recreational facilities including 
indoor and outdoor public pools, public boat docks and new water taxi 
pier providing increased access to the area.  Community members will 
profi t from the appropriable spaces which will adapt to their needs as 
demographics change and from the recreational institutions that will 
bring revenue to the area. This unique coupling of recreational and 
hydrological water initiatives  will remediate the negative association of 
public swimming, while creating a greater awareness of natural ecologyAll Images,  <http://www.nycgovparks.org/sub_about/parks_history/pools.html>
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in a completely artifi cial urban environment.
 Buildings on the site are placed to create a barrier system 
against sea level rise, calibrated to block each fi ve foot seawater rise 
in section. This strategic placement is also able to stitch together the 
existing major roads around the site providing a resonance with the 
community urbanistically. This new building typology of occupiable dams 
and weirs begins to function as pedestrian and vehicular corridors, 
where their length makes their primary function as a fl ooding defense 
possible. To further embed the recreational programs within the varying 
ecologies of the site, each fl ood barrier was divided lengthwise based on 
its respective program and shifted. This allowed each smaller program 
to be partially surrounded by a “natural,” uncontrolled ecosystem. This 
also widens the buildings’ footprints, which reduces its susceptibility to 
overturning and provides a greater perimeter and greater public access 
to the water.
 In summary, this thesis acts as a model for a localized water 
initiative that will mitigate fl ooding and storm surge in times of crisis, 
while  enriching urban ecosystems and creating a vibrant recreational 
amenity for a new civic public.
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1.1 billion people do not have 
access to safe drinking water, about 
a sixth of the world’s population
by 2025 as much as two-thirds of the 
world will be living with water scarcity 
or water deprivation
WATER TODAY...
USA HOUSEHOLD USEWORLD WATER
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 Currently water scarcity is the most severe climate issue 
affecting mankind. With the problem being exacerbated by rising 
water levels, and an increasing number of ocean storms with greater 
severity, this issue will impact not only in water scarce areas, but, most 
drastically, in dense coastal cities.
 Coastal cities are susceptible because of their large 
populations, and proliferation of impermeable hardscape and 
seawalls, making ground absorption slow and inundation potentially 
catastrophic.
COASTAL CITIES AFFECTED BY CLIMATE CHANGENYC WATER CONSUMPTION
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 Changes in sea level and inundation 
of storm surge were not always so potentially 
catastrophic for the New York harbor water 
systems. The area was once a rich ecosystem with 
wetlands, tidal estuaries and pollutant absorbing 
oyster beds, which could naturally mediate the 
tidal and climate shifts as a soft coastal edge.
 Today, the relationship of the coastal 
city and the ecosystem it inhabits has drastically 
changed. New York City is forced to draw potable 
water from over 150 miles away along extensive 
aqueducts, with 15 treatment facilities to ensure 
the water’s safety. The reliance on a singular 
distant source of water is not only precarious, but 
shields our understanding of our relationship to 
the natural water systems around us.
WATER TREATMENT AND UPSTATE WATERSHED
SECTION OF THE  LENGTH OF THE CATSKILL AQUEDUCT
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WATER IN CRISIS
 The issues of water resources in coastal cities is 
compounded by the critical problems of climate change, the aging 
infrastructure of United States sewers and our continual overdrafting 
of subterranean resources.  The sea level in New York City is 
expected to rise by as much as 3 feet in the next 70 years.  This 
number can rise to up to 25 feet when factoring in the increased 
number of ocean storms and their increased severity.   A 25 foot 
datum line will be used as a required elevation for this architectural 
proposition to insure adequate safety during crisis scenarios.
 The most critical threat from the architecture of the city is 
the combined sewer and stormwater drains, which exist all along the 
eastern seaboard, and in most of the cities in America.  This problem 
becomes heightened when the combined overfl ow is dumped, not 
into a common treatment plant, but into the coastal harbor.  There 
are more than 700 CSO’s (combined sewer overfl ows) in New York 
City.  Near the site in Williamsburg, there is a newly constructed 
treatment center called the Newtown Creek Water Treatment Plant. 
Unfortunately, this plant already suffers from excessive volumes of 
water, during half of all heavy storms, causing the overfl ow (including 
raw sewage) to be dumped into the harbor. 
 Cities have a history of depleting the natural resources 
that surround them including the subterranean freshwater aquifers, 
which provide an important and limited freshwater source.  When 
a city draws the water from the ground locally the aquifer doesn’t 
have the ability to recharge because of stormwater drains and the 
proliferation of hardscape. This causes the land to sink and the aquifer 
soil structure to crush, making groundwater recharging in the future 
to be impossible.
LOCAL EFFECTS OF CLIMATE CHANGE
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REWORKING SWIMMING POOL WATER SYSTEMS
 Historically, public pools have provided an urban amenity 
that is also used to portray the prosperity and civic nature of their 
city.  This can be seen in the eleven pools, including the McCarren 
Park Pool, opened by Robert Moses during the summer of 1937.  
 The McCarren Park Pool was built to hold 6,800 swimmers 
at one time, and the pools inner workings: its temperature controls, 
water circulation systems and fi ltration systems were at the forefront 
of engineering for their time.  
 
 Today, the reputation of pools in America are often as 
wasteful commodities of excess, that deplete water resources, require 
chemical treatment and can potentially affect the local humidity of the 
climate.  This thesis will instead rework the operations of a common 
pool so that it is tied into the local infrastructural and natural water 
systems, so that it may help to mediate the effects of climate change 
and in the last-case scenario serve as a potential potable water 
source during times of crisis.
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 First, the excess pool water and all local storm water runoff 
that would have been fi ltered into the Bushwick Inlet will be able to 
be reused in local greywater recycling.  This water can then be used 
to fl ush toilets and water the park, which in turn recharges the local 
underground aquifer instead of going directly into the New York 
Harbor. Furthermore, this greywater can be fed through an anaerobic 
batch reactor and aeration tank so that it may be suitable to be 
processed in natural reed beds and tidal wetlands offering a new 
ecological benefi t to the coastal zone.
 The need for a pool program becomes imperative when 
its use doubles as a neighborhood reservoir, a high-ground fl ooding 
crisis center and fresh water storage for catastrophic conditions. 
In fact, because of the constant treatment, the pool water becomes 
the cleanest and most abundant water resource on the site, so that 
if all access to the upstate fresh water watershed was cut off, the 
pool would be large enough to supply water to the residents in the 
Bushwick Inlet watershed and be able to self-fi lter itself to maintain 
cleanliness.
CONVENTIONAL POOL WATER SYSTEM
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0 1 2 3 4 5 6 7
7 8 9 10 11 12 13 14
pH
Microorganisms
Turbidity, Total Coliforms, Viruses
Disinfectants
Bromate, Chlorine (Cl )
Inorganic Chemicals
Beryllium, Cadmium, Copper, 
Fluoride, Nitrite (N )2
2
Organic Chemicals
Chlorobenzene, Ethylbenzene
Radionuclides
Radium, Uranium 
Heavy metals  
Aluminum, Copper, Iron, Silver  
Disinfectants
Bromate, Chlorine (Cl )
Physical parameter
pH, Odor, Color Microorganisms
Turbidity, Total Coliforms, Viruses
Inorganic Chemicals
Beryllium, Cadmium, Copper, 
Fluoride, Nitrite (N )
Organic Chemicals
Chlorobenzene, Ethylbenzene
Anaerobic Batch Reactor
Deep storage 
tunnel
Recircu
washed stones and gravel
bottom slope of 1:8
air tight enclosure 
greywater
storm water
drinking water
pool water
pool filter
automatic pH balencer
gravity fedgravity fed
7 day gestation 
pumps
gravity fed
city water main from delaware aquifer 
pumps
city sewer
gravity fed
gravity fed
2
2
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BLACKWATER VS. GREYWATER
60%
COD's
Chemical Oxygen 
Demand
40%
COD's
Chemical Oxygen 
Demand
90%
Nitrogen 
10%
Nitrogen 
Salinity
90% of all Nitrogen 
60% of all COD's
Chemical Oxygen Demand
Aeration tank
ulating planted trench filter
Wetland finish treatment
3-4ft
1-3ft deep
28 ft wide cells, for horizontal flow
wetlands water
salt water estuary 
parks
black water
gravity fed
storm water pumps 
and lever controls
3 day gestation 
storm water 
pumps and 
lever controls
?
to refill 
toilet 
basins
IMPROVED POOL WATER SYSTEM
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BATHING IN RIVER  "UNWASHED DOWN-TOWN YOUTHS" ROUGH HOUSING - MEN ONLY 1690-1840
HISTORY OF THE AMERICAN SWIMMING POOL
 The public pool in America has evolved out of concerns for 
hygiene among the poor in dense cities. Originally, the poorer class 
would swim in the polluted city rivers for bathing and for recreation. 
This turned into civic bathing houses and “swimming baths,” which 
were separated by gender, by day.  Later on, gender integration 
generated laws enforcing racial separation. By the 1930, the great civic 
architect Robert Moses endowed public pools using a strategic de 
facto segregation, which prevented the opportunity for pools to be 
used by all citizens. 
 With the depression of cities during the 1960’s and 70’s, 
and white fl ight to suburbia, public pools became uncared for and 
often derelict. Today, these institutions have the reputation of being 
wasteful of water resources and a stratifi cation of the urban working 
class across ethnic and racial lines. Now is the time for a new pool 
typology which can rectify these ecological and social conditions.
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PUBLIC POOLS: SEPARATE 
GENDERS AND CLASS, NOT 
RACES
PUBLIC FLOATING BATHS 
PUBLIC POOLS: INTEGRATE GENDERS 
AND CLASS, NOT RACES
DEFACTO OR WITH VIOLENCE
DESEGREGATION LEADS TO 
INCREASE IN PRIVATE POOLS
NO FREE DAYS = NO WORKING CLASS
POOL AS SYNONOMOUS WITH 
"THE GOOD LIFE"
1920's - 40's
INCREASED LIVING STANDARD OF 
WORKING CLASS IMMIGRANTS 
THE "SWIMMING BATH" WITHOUT SHOWERS
 
WORKING CLASS RUFFIANS BROUGHT TO 
"MIDDLE CLASS STANDARDS"
1870
FERDINAND COHN DISCOVERS BACTERIA AND 
THE MICROBE
1840-1890
SWIMMING BECOMES POPULAR AMONG MIDDLE AND 
UPPER CLASS WORKERS WITH THE ADVENT OF 
VACAIONING 1870-1940
MOSES PLACES 2 OUT OF 11 
POOLS IN PREDOMINANTLY 
BLACK NEIGHBORHOODS
REPORTS OF GANG SHOOTINGS, DRUG 
DEALING AND SEXUAL ASSAULTS 
STIGMATIZES MUNICIPAL POOLS
1970-2000
NYC IS BANKRUPT
BLOOMBERG'S PlaNYC VOWS TO 
OPEN UP NEW YORK'S RIVERS AND 
HARBORS
1884
1910
1920
1936
1950
1975
2007
2013
1860
36 STATES ARE PREDICTED TO 
FACE WATER SHORTAGES
Harvard Bridge Bath, late 1800’s
Colonial Park Pool
Harlem, NY, 1937
McCarren Park Pool
Williamsburg, Brooklyn, NY, 1937
Hudson River Floating Bath
Manhattan, NY, 1938
The Aquazanies at Astoria Pool
Queens, NY, 1942
Female swimmers in the East 23rd 
Street public bath
Manhattan, NY, 1915Greenbush Natatorium
Milwaukee, WI, 1895
Brookline Public Bath
Brookline, MA, 1897
Baruch Baths
Lower East Side, 
Stanford Park Swimming Pool
Progressive Era pools were located in 
residential slums and were segregated by 
gender temporally.
Chicago, IL, 1916
Beauty Contest, 
Glen Oaks Pool
Peoria, IL, 1933
Thomas Jefferson Pool, white attendees due to 
Robert Moses’ “defacto” segregation 
Harlem, NY, 1936
Astoria Pool
Queens, NY, 1936
The small Haffen Park Pool
Bronx, NY, 1969
Marcus Garvey Park 
portable pool
Harlem, NY, 1967
Residential Pool
South Barrington, IL, 1967
McCabe Pool
Many northern cities neglected 
maintenance and repairs on 
municipal pools in the 1970’s 
and 1980’s
Detroit, MI, 1989
An instructor leads a swim class.
New York City 1947
A swimmobile in the streets 
of New York.
New York City, 1970’s
Mamie Livingston
Baltimore, MD, 1953
Sterling Playground Pool. Brooklyn, NY, 1967
Many municipal pools constructed in te 1960’s were small, austere facilities 
located in out of the way places that essentially quarantined minority youths.
POOL HISTORY TIMELINE
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high low water sidevoid side
1/2 x
1/3 y
25%
1/2 x
1/3 y
25%
2/3 x
1/2 y
25%
1/3 x
1/2 y
25%
2/3 x
25% optimized
1/3 y
SECTIONAL ANALYSIS:
EMBEDDING PROGRAM AS VOIDS
1/2 x
1/3 y
2/3 x
4/9 y
11/36 x
1/3 y
2/3 x
1/2 y
a a a a a
7/15 y
26/45 x
5/12 y
1/2 x
2aa
moment 
at 
overturning
SECTIONAL ANALYSIS:
DETERMINING CENTER OF MASS
water 
1000 
kg/m³
loose 
earth 
1200 
kg/m³
rammed 
earth 
1600 
kg/m³
saturated 
soil 
2000 
kg/m³
d d d d
1/3 d
water 
333 x d 
kg/m²
1/3 d
loose 
earth 
400 x d 
kg/m² 1/3 d
rammed 
earth 
533 x d 
kg/m² 1/3 d
saturated 
soil 
667 x d 
kg/m²
water 
1000 
kg/m³
saturated 
soil 
2000 
kg/m³
MATERIAL LOADING:
HYDROSTATIC PRESSURE OF VARIOUS FILLS
ANALYSIS OF INFLUENCING FORCES
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SECTIONAL LOADING:
NORMALIZING Y
2a
deflection = 5wL^4
           384EI
18a
deflection =            5(18a)^4
           384(17MPa) ((2a^4)/3)
      = 524880w
            4352
      = 120.6w
deflection =            5(12a)^4
           384(17MPa) ((2a^4)/3)
      = 103680w
            4352
      = 23.8w
2a
12a
Dam ratio 9:1 Dam ratio 6:1
deflection =            5(6a)^4
           384(17MPa) ((2a^4)/3)
      = 103680w
            4352
      = 1.5w
2a
6a
Dam ratio 3:1 
2a
120.6w
18a
2a
12a
2a
6a
PLANIMETRIC LOADING:
THE CAMBERED BEAM CASE
deflection increases 
to the 4th degree  
with thinness
23.8w 1.5w
PLANIMETRIC LOADING:
THE CANTILEVERED BEAM CASE
a
3a
Lr  = 3Lw
2a
3a
Lr  = 1.5Lw
3a
3a
Lr  = Lw
d
concrete
2400 kg/m³
x water 
1000 kg/m³
2.4 x
a
a
d
concrete
2400 kg/m³
x
water 
1000 kg/m³
12 x
a
5a
d
concrete
2400 kg/m³
x water 
1000 kg/m³
4.8 x
a
2a
d
concrete
2400 kg/m³
x
water 
1000 kg/m³
7.2 x
a
3a
d
concrete
2400 kg/m³
x
water 
1000 kg/m³
9.6 x
a
4a
aX : 1.2aX²        a= depth/3 
 3a      3a
Wdam :  Wlake
  D        D 
Given: water depth and width
Find: dam width
2x ratio of water 
to concrete density
X = ¥5 6 Wlake )
Wdam = 13 D ¥5 6 Wlake )
100% 25%
d
x water 
1000 kg/m³
1.8 x
a
a
d
x
water 
1000 kg/m³9.0 x
a
5a
d
x water 
1000 kg/m³
3.6 x
a
2a
d
x
water 
1000 kg/m³
5.4 x
a
3a
d
x
water 
1000 kg/m³
7.2 x
a
4a
aX : 0.9aX²        a= depth/3 
 3a      3a
Wdam :  Wlake
  D        D 
Given: water depth and width
Find: dam width
2x ratio of water 
to concrete density
X = ¥:lake )
Wdam = 13 D ¥:lake )
concrete
1800 kg/m³
concrete
1800 kg/m³
concrete
1800 kg/m³
concrete
1800 kg/m³
concrete
1800 kg/m³
50%
d
x water 
1000 kg/m³
1.2 x
a
a
d
x
water 
1000 kg/m³6.0 x
a
5a
d
x water 
1000 kg/m³
2.4 x
a
2a
d
x
water 
1000 kg/m³3.6 x
a
3a
d
x
water 
1000 kg/m³4.8 x
a
4a
aX : 0.6aX²        a= depth/3 
 3a      3a
Wdam :  Wlake
  D        D 
Given: water depth and width
Find: dam width
2x ratio of water 
to concrete density
X = ¥:lake )
Wdam = 13 D ¥1/0.6  Wlake )
Wdam = 13 D ¥5 3 Wlake )
Wdam (void) =  1.41Wdam
dam with voids is more efficient!
concrete
1200 kg/m³
concrete
1200 kg/m³
concrete
1200 kg/m³
concrete
1200 kg/m³
concrete
1200 kg/m³
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Water under Water Pressure Water Pressure from Falling
Total Units Total Units
Mass of Water 1000 kg/m3 m0.52thgieH gnillaF
a*m =FgnillaF morf ecroF )ecafrus retaw ot etag fo elddim morf ecnatsid*htdiw(A* P =FgninepO hguorht ecroF
ȡ (kg/m3) g (m/s2) h(m) l(m) distance(m) m(g) g (m/s2)
1000.0 9.8 2.0 1.0 2.0 39200.0 N or kg*m/s2 1000.0 9.8 9800.0 N or kg*m/s2
Pressure under Water P = Ș*ȡ*g*h Pressure from Falling P = 2964*h
Ș(efficiency) ȡ (kg/m3) g (m/s2) h(m) Water constant (Pa/m) h(m)
2s*m/gk ro aP0.001470.520.46922s*m/gk ro aP0.006910.28.90.00010.1
Velocity through Opening v2=¥(2z2(1+g)) Velocity from Falling v=¥(2*g*h)
h (m) g (m/s2) g (m/s2) h (m)
s/m1.220.528.9 )s/m( v0.88.90.3
Power through Opening power = F * v Power from Falling power = F * v
F (N) v (m/s) F (N) v (m/s) 
mgk ro s/m*N ro s/j ro sttaw9.3555130.80.00293 2/s3 9800.0 22.1 216932.2 watts
DAM DESIGN:
OPTIMIZING TURBINE SIZE AND 
OPENINGS
energy from water pressure energy from falling
POWER GENERATION
 Using water as a design element, studies were done to 
gain a rules set of how to create containers and barriers based 
on its intrinsic properties, both sectionally and planometrically.  
Furthermore, due to the height needed to keep the reservoir 
protected from sea level rise, studies were done to see the power
capable of being generated based on water under pressure and water 
falling from different heights.  As true in most dam models (weirs 
generate power from falling) the most effective means of power 
generation from this height is from water under hydrostatic pressure.
47
ADAPT FOR ASYMETRIC LOADING
ARC PLAN AGAINST WATER LOAD
TAPER SECTION TO PREVENT OVERTURNING
LINK SITE WITH LARGE PUBLIC SPACES
FRACTURE TO IMPROVE PROGRAM QUALITY AND INCREASE FOOTPRINT
EMBED CIRCULATION
FORMAL STRATEGIES
48
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2Site Strategy and Building Details
50
 The architectural interventions 
on the site are designed to control the 
inundation of water by creating a barrier 
at each fi ve foot water level rises.  This 
planning along with the locks will allow 
water to slowly fi lter into the dry land, 
recharging the aquifer, while mitigating the 
effects of the fl ooding.
0 ft sea level rise 5 ft sea level rise
25 ft sea level rise20 ft sea level rise15 ft sea level rise
SEA LEVEL RISE ON SITE
51
LOCK SYSTEM TO MITIGATE STORM SURGE
SPILLWAY TO CONTROL RESERVOIR WATER HEIGHT
DAM FOR ENERGY PRODUCTION
DRAINAGE PATH TO MAINTAIN DRY GROUND
MEGA BIOSWALE OF NATURAL WETLANDS
ANAEROBIC DIGESTER
REED BEDS
SPILLWAYS FOR LAKE WATER HEIGHT CONTROL
WATER SYSTEMS ON SITE
52
SITE STRATEGY
Major Roads And Circultion
53
 The architecture on the site was designed to act 
urbanistically by connecting major roads so that the intervention is 
continuously engaged with the neighborhood.  The new ecological 
infrastructure is programmed recreationally, so that residents will 
interact with the continuously changing ecology and be more aware 
of the natural systems surrounding them.  The site creates soft 
and hard boarders on each side of the inlet to provide a variety of 
experiences from an urban patio to a sloping tidal pool or freshwater 
reed bed. This also allows for the capture of watershed runoff 
before it enters back into the East River, so that it may recharge the 
subterranean aquifer. Finally, during fl ooding conditions, the elevated 
reservoir will remain dry to act as a crisis center and a fresh water 
distribution center.
Recreational Spaces Crisis Mediation
Urban Reaction
54
 Stratifying the water on site in plan and section will create 
varying conditions, which will add to the ecological diversity and 
leave the site better equipped to face yearly as well as catastrophic 
environmental changes.  This can be seen during drought, where sea 
water will be scarce, but the freshwater reservoir will become an 
asset to the neighborhood. During a large storm or a spring thaw, 
freshwater will dilute much of the saltwater on site, encouraging new 
ecology to proliferate.
ECOLOGICAL IMPLICATIONS
Drought
Large Storm Ecological Benefi t
55
 Not only programmed ecologically, the site will also provide 
economic opportunities for the neighborhood to be invested in 
and benefi t from.  The high level of the freshwater reservoir will 
provide enough hydrostatic head to power the buildings on site or 
others in the community during an emergency. The new recreational 
facilities will bring visitors and tourists to the area to participate in 
competition events or leisure. Finally, the lock system on the site 
gives the neighborhood the ability to affect the water levels in their 
own backyard. Whether they use this to bring tourist boats “up-
stream” or to invent their own boating celebrations, it becomes an 
asset that can economically stimulate the area.
ECONOMIC IMPLICATIONS
Power Generation
New Recreational Economy Lock System Control of Water Height
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STRUCTURAL RIBBING THICKENS TO CARRY SPAN
CONCRETE DECKING THINS TO LIGHTEN LOAD
CIRCULATION EMBEDS WITH SLOPE OF WALLS
SAFETY RAILS EXTEND FROM SLOPE OF WALLS
DETAILS:  STRUCTURE
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RIBS COFFER WITH THE ANGLE OF THE BUILDINGS
PARALLEL RIBS ACCOMMODATE DOUBLE SKIN VERTICAL 
CIRCULATION 
RIBS TAPER TO LIGHTEN ROOF LOAD
SKYLIGHTS ENLARGE TO LIGHTEN ROOF LOAD
 The structural rational of the building uses thickened 
concrete beams that taper into the inclined wall system as they need 
to carry less load.  Similarly, the decking thins to reduce load as it acts 
in spanning. 
 In the competition pools, long span is produced by coffered 
beams which can open for aperture as their need to act structurally 
lessens.
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DOUBLE LAYERED OPERABLE SKIN 
 The facade of the competition 
pools is produced by two operable curtain 
wall systems. The exterior uses mechanized 
garage doors of hollow tube polycarbonate, 
while the interior is able to fold away 
horizontally creating an indoor / outdoor 
recreation space.  The sides of the building 
house vertical circulation between the levels 
inside a static double layered facade, allowing 
the patrons to move between differently 
conditioned spaces as they navigate the 
building.
DETAILS:  SKIN
Closed
Open
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GARAGE DOOR OPERABLE GLAZED FACADE
Closed
Open
 In other community spaces, 
aperture is created by a single skin made 
from mechanized garage doors of hollow 
tube polycarbonate creating a small 
indoor / outdoor recreation space.
60
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3Plans and Sections
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LOWER SITE PLAN
1       PATIO
2       LOCK MECHANISM 
3       PUBLIC PIER
4       LOCKERS
5       TICKETS
6       OUTDOOR POOLS
7       LAKE
8       SPILLWAY
9        ANAEROBIC BATCH REACTOR/
              AERATION TANK
10     COMMUNITY SPACE
11      WETLANDS
12     PARK
13     DAM MAINTENANCE
14     RESERVOIR
15     PARKING
16     COMMUNITY SPACE ABOVE
1 
6
2
3
3
3
3
4
4
4
4
4
4
4
4
5
5
2
6
6
6
7
1 
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9
9
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8
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11
11
11
11
12
16
16
16
15
15
15
13
13
13
14
1 
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UPPER SITE PLAN
1       PATIO
2       OUTDOOR POOL
3       LAKE
4       REED BEDS
5       COMMUNITY SPACE BELOW
6        WETLANDS
7       PARK
8       ENTRANCE HALL
9       SPILLWAY 
10     RESERVOIR
1 
2
2
2
2
3
1 
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 Previous study models took advantage of the “sameness” of 
3D printing the entire site at once.  This rendering mode allowed the 
intervention to read as naturally fi tting into the site, while blurring 
the line between architecture and landscape and their temporal shifts. 
Similarly, the steps in the printed material architecturalize the sloped 
conditions adding to this promising obfuscation.
PREVIOUS MODELS
3D print model with layered acrylic for water,  plan
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 This previous scheme treated the head building (the 
competition pools and parking) as an urban interface with the street 
with sloping parks which move up to the reservoir spillway entrances. 
This condition was later fl ipped so that there would be a greater 
continuity between all the park spaces.
3D print model with layered acrylic for water,  axonometric
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FINAL SITE MODEL, PLAN
69
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 The fi nal site model was made of CNC-milled MDF and 
painted white. The buildings on the site were formed from 3D print 
material and the water was made from layered acrylic to give it the 
sense of “stepped depth.”
 The fi nal site model, built at a much larger scale, did not 
create the intended ambiguity between various design conditions 
because of its use of multiple materials.
FINAL SITE MODEL, AXONOMETRIC
CNC-milled MDF site model, with 3D print 
building interventions and layered acrylic for water
Scale 1 : 1000
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View of site intervention from East River
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 The original section drawings in the fi nal presentation 
wrapped 32 feet across both panels.  This extended section was 
used to portray the size and fl atness of the overall site, as well as 
the continuity of the systems acted there. In this presentation the 
sections will be formatted to show the buildings as clearly as possible 
on each page.  The sections shown typify the most varied conditions 
of each building intervention.
SITE AND BUILDING SECTIONS
Site Sections
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Breakwaters and Locks
74
Public Boat Piers and Outdoor Pools
75
Wetland Bioswale, Reed Beds, and Spillways
76
Competition Pools, Resevoir Spillway and Dam
77
Parking and Community Space
78
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4Critical Building Conditions
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BOAT AND WATER TAXI 
PASSAGE
LOCKS TO CHANGE
HEIGHT OF WATER
LOCKS  MECHANISMS
EAST RIVER
PROTECTED SALT WATER 
BAY AND MARSH
URBAN PATIO
PEDESTRIAN 
GATHERING SPACE
BRIDGE FOR VEHICULAR 
TRANSPORTAION
BREAKWATERS AND LOCKS
 As the fi rst intervention on the site, the breakwaters and 
locks act as a buffer to increased storm surges and commercial 
activity.  This buffer allows for a boat access or for the locks to be 
closed and the seawater to be raised or lowered.  The new tidal zone 
will encourage tidal marsh ecology and help to cleanse both the 
water coming in and out of the site.
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CNC-milled MDF site model, with 3D print 
building interventions and layered acrylic for water
Scale 1/16 “ : 1’-0”
Plan of Locks and Breakwater building section model
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View into Lock Mechanism room and foundation footings below 
Axon showing embeded 
road, railings and Public Patio
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PUBLIC BOAT PIERS AND OUTDOOR POOLS
PROTECTED SALT WATER 
BAY AND MARSH
WATER TAXI PUBLIC PIER
OCCUPYABLE ROOF WITH 
EMBEDDED RAILINGS
PUBLIC DOCKS FOR BOAT 
OWNERS
OUTDOOR POOLS
FRESH WATER LAKE
CICULATION SPINE, WITH VEHICULAR 
TRANSPORTATION ABOVE AND 
PEDESTRIAN CORRIDOR BELOW
 The boat pier and outdoor pool weir is a center for 
recreation.  Not only does the boat pier allow the site to be accessed 
by the New York City water taxi system, but it also allows the 
residents of Williamsburg to become boat owners and to explore and 
navigate the city in this new way.  The other side hosts outdoor pools 
creating a casual recreation spot where people will gather or hold 
events; all while being engaged with the ecosystems of the freshwater 
lake and saltwater inlet that surround them. 
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CNC-milled MDF site model, with 3D print building 
interventions and layered acrylic for water
Scale 1/16” : 1’-0”
Section showing vehicular circulation, Public Boat Pier and pedestrian circulation above
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Section showing Outdoor Pools, , Locker Rooms and Sun Deck above
Axon showing pedestrian level above
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CONSTRUCTED REED BEDS
WETLANDS AND 
WATERSHED BIOSWALE
CIRCULATION SPINE FOR 
VEHICULAR 
TRANSPORTATION 
COMMUNITY SPACE
LAKE SPILLWAY
CIRCULATION SPINE FOR 
PEDESTRIAN TRANSPORTATION 
ANAEROBIC DIGESTER
SITE WATER DRAINAGE BULKHEAD
FRESH WATER LAKE
WETLAND BIOSWALE, REED BEDS AND SPILLWAYS
 The third dam in the series is the mechanical center for 
the watershed’s water treatment.  Water from the surrounding 
community is directed into the freshwater lake or the wetland 
bioswales on either side of the dam.  Water from the lake is treated 
through reed beds, an anaerobic batch reactor and an aeration tank 
before it is left to navigate the length of the wetlands and become 
absorbed by the soil, recharging the aquifer. Lake spillways double as 
indoor / outdoor community spaces during low water levels.
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CNC-milled MDF site 
model, with 3D print building 
interventions and layered acrylic for water
Scale 1/16” : 1’-0”
Section showing Wetland Bioswale and Lake Spillway/Indoor-Outdoor Community Space
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Axon showing Lake, Reed Bed, interior 
circulation and water treatment mechanical room
Section showing Anaerobic Batch Reactor/Aeration Tank 
and separated vehicular and pedestrian circulations
92
93
LANDSCAPE HILL AND SEATING 
BEYOND
MAIN ENTRANCE HALL
VARYING SKYLIGHTS TO ACCOUNT 
FOR LONG SPAN ROOF COFFERING
OPERABLE DOUBLE 
SKIN FACADE
RESERVOIR SPILLWAY 
AND MAIN ENTRANCE
RESERVOIR 
SLOPED PARK FOR DRAINAGE
OLYMPIC SIZED POOL
LOCKERS
VERTICAL 
CIRCULATION WITHIN 
DOUBLE SKIN
BLEACHER 
SEATING
COMPETITION POOLS AND RESERVOIR SPILLWAYS
 The indoor competition spaces on the site are housed in 
the thickened wall of the elevated reservoir. The entry sequence into 
the indoor space is up the inclined park bordering the reservoir, then 
down into the reservoir spillway to the entry hall level or farther 
down to the locker room level. This spillway acts as an 
entrance to the building as well as 
both a plug and a drain for 
the reservoir itself.
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APPROACH TO COMPETITION POOLS
95
Facade Detail
Section of Competition Pool, Entrance Hall and Locker Room
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SPILLWAY ENTRANCE  TO COMPETITION POOLS
97
Reservoir Splillway /  Competition Pool Main Entrance
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CNC-milled MDF site 
model, with 3D print building 
interventions and layered acrylic for water
Scale 1/16” : 1’-0”
Section showing Competition Pool, Entrance Hall and Locker Room
99
Axon showing double facade system 
and Competition Pool interior
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VEHICULAR CIRCULATION
10” THICK SOLID GLASS 
SKYLIGHTS IN RESERVOIR 
WALKWAY
RESERVOIR
INTERIOR 
CORRIDOR
RESERVOIR  PEDESTRIAN 
WALKWAY
ARTICULATED DRAINAGE PATHS 
ON ROOFSTRUCTURE
PARKING AND COMMUNITY SPACE
 The urban edge of the reservoir wall contains the parking 
for the facilities on the site and open appropriable space for team 
practices of community use.  Here the structure dissolves to allow 
for aperture as the dead load from water decreases.
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CNC-milled MDF site model, with 3D print building 
interventions and layered acrylic for water
Scale 1/16” : 1’-0”
103
Axon showing the Reservoir and 
ramp entrance to the Parking below
Section showing Community Space above and Parking below
104
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